BACKGROUND: This study was aimed at assessing fathers' and mothers' distress 6 months after a pediatric cancer diagnosis and at determining whether this is related to the level of family psychosocial risk 1 month after the diagnosis. METHODS: A sample of 192 families completed the electronic Psychosocial Assessment Tool (ePAT) 1 month after the diagnosis. At 6 months after the diagnosis, 119 mothers and 98 fathers completed the Distress Thermometer for Parents (DT-P; of which n5132 had also completed the ePAT at baseline). The DT-P consists of a thermometer score ranging from 0 to 10 (with a score 4 indicating clinical distress), problem domains (total, practical, social, emotional, physical, cognitive, and parenting for children < 2 years old and for children 2 years old), and a desire for a referral. The DT-P scores of mothers and fathers were compared with the scores of a reference group of 671 mothers and 463 fathers with healthy children. Within the pediatric cancer group, the DT-P scores of families with elevated total ePAT-scores were compared with the DT-P scores of parents with universal ePAT scores. RESULTS: Parents of children with cancer more often reported clinical distress on the DT-P than parents of healthy children (fathers, 59.2% vs 32.3%; P < .001; mothers, 63% vs 42.3%; P < .001) and reported more problems on all DT-P domains (P < .001 to P 5 .042) except for the parenting domain for children < 2 years old. Furthermore, the ePAT predicted parental distress 6 months after the diagnosis because parents with elevated ePAT scores reported more problems than parents with universal scores on the DT-P thermometer and most of the DT-P domains (P < .001 to P 5 1.00). CONCLUSIONS: Initial ePAT risk scores at diagnosis are predictive of future mean levels of parental distress. Cancer 2018;124:381-90.
INTRODUCTION
Survival rates for children with cancer have increased tremendously, and many forms of childhood cancer are now considered chronic illnesses. 1 However, the threat of possible death, the often intense treatment regimens, and the accompanying short-and long-term effects still make it an obviously stressful event for the entire family. 2, 3 Family members may respond to the disease in several ways, such as with behavioral changes or symptoms of anxiety and depression. [4] [5] [6] It is widely acknowledged that most families of children with cancer experience significant distress at diagnosis and during treatment. 1, 5, 7 Yet, during the first year after the diagnosis, distress generally decreases, and in the long term, most families are resilient. 1, [7] [8] [9] Nevertheless, a considerable proportion of families develop psychosocial problems and are at risk for ongoing distress. 1, 7, 10 In a review of pediatric medical traumatic stress, 2 it is reported that 40% to 83% of parents of children with cancer experience distress within the first month after the diagnosis, whereas this ranges from 18% to 30% 6 months after the diagnosis and from 7% to 22% more than 10 months after the diagnosis.
Early monitoring of distress and preexisting problems is an important first step in identifying families at risk for problems. This is internationally endorsed and empirically supported by the pediatric oncology psychosocial standards of care. 11, 12 The conceptual Pediatric Psychosocial Preventative Health Model (PPPHM) is based on the prior empirical literature and guides the systematic assessment of family psychosocial adaptation by distinguishing families with different levels of risk. 13 According to this model, the majority of families of children with cancer experience initial distress, but they have minimal risk factors (or many protective factors) present for developing psychosocial problems (universal level). A smaller group of families (targeted level) have some identified areas of risk and moderate resources available. A minority of the families experience more severe problems with many risk factors (and few resources) present, and they can be classified at the top of the pyramid (clinical level).
The Psychosocial Assessment Tool (PAT) 14 is a brief psychosocial screener designed specifically for families of children with cancer. [14] [15] [16] [17] [18] The PAT maps onto the PPPHM model and distinguishes among families that are at universal, targeted, or clinical risk for psychosocial problems. Studies on the effect of using the PAT have shown it to be an efficient screener in the United States, Canada, Australia, and the Netherlands. 14, 15, 17, 18 For instance, several studies showed that with PAT screening at diagnosis, families could be identified as being at universal, targeted, or clinical risk for psychosocial problems. 14, 15, 17, 18 Also, PAT risk scores have been shown to predict the intensity of social work services. 17, 19 Finally, Barrera et al 20 found that screening with the PAT resulted in reduced levels of family risk and improved child health-related quality of life. The English version of the PAT has been translated into Dutch, 16 and as part of the implementation of an electronic system for the routine monitoring of patient-reported outcomes in children with a chronic disease or cancer, 21, 22 the electronic Psychosocial Assessment Tool (ePAT) was developed. In this way, families could easily complete the ePAT at home or in the clinic, and the results were fed back electronically.
Concerning the measurement of parental distress, the Distress Thermometer for Parents (DT-P) is a noninvasive screening tool for detecting parental distress. Even though the DT-P has been shown to have good psychometric properties in the general population and in a sample of parents of children with a chronic illness, 23, 24 it is still a relatively new instrument to use for parents of children with cancer. It is, therefore, interesting to see whether it discriminates well between parents of healthy children and parents of children with cancer. Furthermore, the literature has shown parents of children with cancer to be generally distressed within the first 6 months after the diagnosis, but studies thus far have mainly focused on mother-reported distress. 1, 25 The question remains whether it is necessary to tailor interventions to the specific needs of mothers and fathers of children with cancer.
To the best of our knowledge, no pediatric oncology studies have looked into the specific relation between a family's psychosocial risk at diagnosis as measured with the ePAT and later parental distress outcomes apart from a study that looked at the relation between PAT risk scores at diagnosis and parental distress 4 months after the diagnosis; in that study, the PAT was assessed twice. 17 If levels of distress in parents of children with cancer can be determined from earlier psychosocial risk, personalized care can be provided, and evidence-based interventions can be matched to the risk level of families so that later distress can be prevented or reduced. The objectives of the current study were, therefore, to 1) compare fathers' and mothers' distress at 6 months after a childhood cancer diagnosis (as measured with the DT-P) with that of fathers and mothers of healthy children and 2) determine whether fathers' and mothers' distress 6 months after the diagnosis could be predicted from elevated levels of family psychosocial risk (as measured with the ePAT) 1 month after the diagnosis. We hypothesized that fathers and mothers of children with cancer would experience higher levels of distress than fathers and mothers of healthy children. Furthermore, we expected that, in comparison with parents with universal ePAT scores at diagnosis, parents with elevated scores would experience higher levels of distress 6 months after the diagnosis.
MATERIALS AND METHODS

Procedure
This study was conducted in the context of a larger project examining the routine monitoring of electronic patientreported outcomes 21 and screening for family distress in pediatric oncology practice. 16 The medical ethics committee of the Academic Medical Center in Amsterdam approved the study. Participants were recruited between June 2012 and January 2015. All children with a new diagnosis of cancer from the Emma Children's Hospital (Academic Medical Center, Amsterdam, the Netherlands), the Amalia Children's Hospital (Radboud University Medical Center, Nijmegen, the Netherlands), the VU University Medical Center (Amsterdam, the Netherlands), and the Sophia Children's Hospital (Erasmus MC, Rotterdam, the Netherlands) were approached about participation. The inclusion criteria were as follows: 1) a confirmed first diagnosis of cancer in a child aged 0 to 18 years, 2) the receipt of treatment with a curative intent, and 3) a good enough understanding of Dutch to be able to complete a family psychosocial screening questionnaire. Parents of eligible patients were approached by the study coordinators (2 research psychologists) within 1 to 3 weeks after the diagnosis during an inpatient hospitalization, during an outpatient clinic visit, or by phone, and they were given both verbal and written information about the study. After written informed consent was Original Article provided, families were asked to register online at the Quality of Life in Clinical Practice (Kwaliteit van Leven in Kaart [in Dutch]) Web site (https://www.hetklikt.nu/). The security, functions, and development of the Web site have been thoroughly described elsewhere. 22, 26, 27 After registration, families received an e-mail with their unique password and self-chosen username. Because the PAT indicates family risk, only 1 of the parents completed the ePAT, preferably within 1 month after the diagnosis. Six months after the diagnosis, both parents were asked to complete the DT-P because it measures distress in each individual parent. The reference group was recruited by the Taylor Nelson Sofres Netherlands Institute for Public Opinion (TNS NIPO), a large Dutch market research agency. 24 The TNS NIPObase is a database with a panel of 200,000 respondents who have indicated that they are willing to participate in TNS NIPO research on a regular basis. TNS NIPO uses the software program DIANA (https://www.nipo.com/) for sampling and weighing procedures. The sample was stratified on the basis of Dutch population figures regarding key demographics (age, sex, marital status, and education). A stratified random sampling technique was used to minimize sample variance and increase precision. Figure 1 shows the flow of participants. According to our inclusion criteria, 394 families were eligible for participation. Of the eligible families, 344 were approached, and 215 registered on the Web site. Finally, 192 families completed the ePAT 1 month after the diagnosis for a response rate of 56%. Table 1 presents the background characteristics of the participants. Responders (n 5 192) and nonresponders (n 5 152) did not differ with respect to child age (P 5 .779), sex (P 5 .217), or diagnosis type (P 5 .288). Six months after the diagnosis, a total of 217 DT-Ps were completed by 98 fathers and 119 mothers (of which 132 parents had also completed the ePAT at baseline). Dutch norms on the DT-P were available for 463 fathers and 671 mothers.
Participants
Measures
Parental distress
The DT-P is a well-validated, brief screening instrument that is used in clinical practice in the Netherlands to identify distress and everyday problems in parents of children with a chronic condition. 23, 24 The Dutch DT-P 23 is an adaptation of the Dutch version of the Distress Thermometer, a screening tool in standard adult oncology practice. 28, 29 The DT-P consists of an average thermometer score ranging from 0 (no distress) to 10 (extreme distress) with which parents rate their overall distress in the past week. A thermometer score of 4 or higher on this scale indicates clinically elevated distress. Furthermore, the problem list includes 6 domains with items dichotomously scored (yes [1] or no [0]): practical (7 items), family/social (4 items), emotional (9 items), physical (7 items), cognitive (2 items), and parenting (5 items for parents with children younger than 2 years and 7 other items for parents with children 2 years old or older). A total DT-P problem score is derived by the summation of all problem domain scores except for the parenting domain (29 items). Finally, additional questions are asked concerning the following: a perceived lack of social support, a perceived lack of understanding from people concerning their situation, parental chronic illness, and a desire for a referral.
The internal consistency of the total DT-P scale (5 domains; a 5 .91 for the parents of children with cancer and a 5 .87 for the reference group) was good. The Cronbach a values of the separate domains were satisfactory to good in the current sample of parents of children with cancer (.65-1.00) and in the normative sample (.49-.79).
Family psychosocial risk
The PAT is a brief measure for assessing a family's risk for developing psychosocial problems.
14 The PAT consists of 7 subscales: family structure and resources, family social support, family problems, parent stress reactions, family beliefs, child problems, and sibling problems. Each subscale has 3 to 15 items, which were scored dichotomously as indicators of risk (score 5 1) or no risk (score 5 0). Scores on the 7 subscales were calculated by the division of the number of high-risk items by the total number of items in the respective domain, and this yielded a subscale score ranging from 0.00 to 1.00. The PAT total score could range from 0.00 to 7.00 and was achieved by the summation of the subscale scores. PAT total scores ranging from 0.00 to 0.99 were considered universal, scores ranging from 1.00 to 1.99 were considered targeted, and scores that were 2.0 or higher were considered clinical. The internal consistency of the total PAT score was acceptable (a 5 .70). 16 
Statistical Analysis
All statistical analyses were conducted with the Statistical Package for Social Sciences (version 21). Chi-square tests (patient sex and diagnosis type) and an independent sample t test (patient age) were performed to compare participants with nonparticipants. Descriptives were calculated for the DT-P thermometer score and problem domains (means and standard deviations) and for the clinical thermometer score and additional DT-P questions (percentages).To compare parental distress in the parents of children with pediatric cancer and the parents of healthy children, a reference group of 1134 parents with healthy children was used. 24 Because Levene's test for equality of variances was significant, differences in DT-P scores between the parents (mothers and fathers separately) of children with cancer and the parents of healthy children were determined with Mann-Whitney U tests (for the mean DT-P thermometer score and DT-P problem domain scores) and logistic regression analyses (for clinically elevated distress and additional DT-P questions). The total ePAT score was dichotomized into a universal level of risk (score 5 0) and a targeted or clinical level of risk (score 5 1). Mann-Whitney U tests and logistic regression analyses were conducted to compare the distress of parents with a universal ePAT score with the distress of parents with a targeted/clinical ePAT score. Pearson correlation coefficients (r) were calculated for the Mann-Whitney U tests by the division of the z scores by the square root of the total sample size on which they were based. 30 Effect sizes were considered small with an r value of 0.10, medium with an r value of 0.30, and large with an r value of 0.50. 31 Considering the explorative nature of this study, we did not correct for multiple testing. Table 2 presents the results of the DT-P, which are displayed separately for fathers and mothers of healthy children and children with cancer. Six months after the diagnosis, fathers and mothers of children with cancer had a higher mean thermometer score and reported a higher percentage of clinical distress on the DT-P thermometer and on all DT-P problem scales (P < .001 to P 5 .042; r 5 0.08-0.24) except for the parenting domain for children under the age of 2 years (P for fathers 5 .382 and P for mothers 5 .059). Both fathers (P < .001; odds ratio [OR], 3.06; 95% confidence interval [CI], 1.95-4.78) and mothers of children with cancer (P < .001; OR, 2.32; 95% CI, 1.55-3.47) more often reported clinically elevated distress on the thermometer score than fathers and mothers of healthy children. Compared with fathers and mothers of healthy children, fathers (P < .001; OR, 5.24; 95% CI, 3.22-8.51) and mothers of children with cancer (P < .001; OR, 4.30; 95% CI, 2.85-6.49) more often indicated a desire for a referral. No differences were found between parents with and without a child with cancer in a perceived lack of social support and a perceived lack of understanding (P 5 .094-.604). Finally, mothers of children with cancer less often indicated that they had a chronic illness in comparison with mothers of healthy children (P 5 .032; OR, 0.53; 95% CI, 0.29-0.95); this result was not found for fathers (P 5 .121).
Parental Distress Predicted From the Level of Psychosocial Risk in Parents of Children With Cancer
As shown in Table 3 , compared with fathers with universal ePAT scores, fathers with elevated ePAT scores 1 month after the diagnosis reported significantly higher mean levels of distress 6 months after the diagnosis on the DT-P thermometer and on the total, practical, social, and emotional problem domains (P 5 .002-.041; r 5 0.22-0.31). No differences in the percentages of DT-P thermometer clinical distress scores were found between fathers with elevated ePAT scores and fathers with universal ePAT scores (P 5 .078). Also, no significant differences were found with respect to a lack of social support (P 5 .632), a lack of understanding (P 5 .383), or parental chronic illness (P 5 .076). Compared with universal fathers, fathers with an elevated score on the ePAT more often indicated a desire to talk to a professional about their situation (P 5 .002; OR, 4.09; 95% CI, 1.67-10.01). Table 3 shows that mothers with an elevated ePAT score expressed significantly higher distress than mothers with a universal ePAT score according to their scores on the DT-P thermometer and on the total, practical, social, emotional, physical, and parenting (children 2 years old) problem domains (P < .001 to P 5 .018 r 5 0.22-0.34). No significant difference was found between mothers with elevated ePAT scores and mothers with universal ePAT scores in clinically elevated distress on the thermometer score (P 5 .057), in parental chronic illness (P 5 .438), or in their desire for a referral to a professional (P 5 .398). Finally, mothers with elevated scores on the ePAT more often reported a lack of social support (P 5 .031; OR, 3.70; 95% CI, 1.12-12.18) and a lack of understanding from their surroundings (P 5 .002; OR, 4.95; 95% CI, 1.79-13.73).
DISCUSSION
This study gives insight into parental distress 6 months after a pediatric cancer diagnosis and provides knowledge about how this is related to a family's psychosocial level of risk at diagnosis. As hypothesized, parents of children with cancer are at increased risk for clinical levels of parental distress 6 months after the diagnosis in comparison with parents of healthy children. This finding is consistent with the literature on pediatric medical traumatic stress, in which pediatric medical traumatic stress rates for parents of children with cancer range from 18% to 30% 6 months after the diagnosis. 2 Furthermore, it supports the discriminative value of the DT-P. In addition to higher distress scores, parents of children with cancer also had higher scores than the reference group on all problem domains except for the parenting problem domain for parents of children < 2 years old. This might be explained by the small sample size in this age category. Also, with very young children, parents of children with cancer may experience parenting problems (ie, feeding and sleeping) similar to those of parents of healthy children. 24 In general, parents of children with cancer do not report a lack of support from their surroundings or people reacting with a lack of understanding of their situation. We do not have a straightforward explanation for the fact that mothers of children with cancer less often reported having a chronic illness than mothers of healthy children. It can be speculated that mothers of children with cancer put their own discomforts in a different perspective once they have experienced a child with cancer. Finally, parents of children with cancer more often indicate a wish for a referral than parents of healthy For fathers, there were 368 in the healthy group and 92 in the cancer group; for mothers, there were 550 in the healthy group and 113 in the cancer group.
Original Article children. It is, therefore, important to closely monitor parental distress during the cancer care trajectory and to identify a possible need for psychosocial support. Our second hypothesis was partly confirmed because higher average parental distress 6 months after the diagnosis was related to higher levels of family psychosocial risk at diagnosis. Yet, we did not find differences in the percentages of DT-P clinical thermometer scores between parents with a universal ePAT score and parents with elevated ePAT scores. This might be explained by the fact that parents (especially mothers) in both groups had already reported rather high levels of distress on the DT-P thermometer score. The authors of the original study on the DT-P reported that because they did not want to "miss parents with problems," they chose high sensitivity over high specificity. 23 Thus, with respect to this cutoff score, not only are targeted or clinical families at risk for parental distress 5 months later, but universal families also should be closely monitored for parental distress. Furthermore, one could also argue that the lack of a difference in clinical DT-P thermometer scores could be attributed to the fact that this score reflected 1 item (ie, a 10-point scale with which parents rated their overall distress during the past week), whereas the DT-P problem domains include broader constructs of distress (ie, practical, social, emotional, physical, cognitive, and parenting problems). These broader domains might be more informative (eg, they might provide information about specific family needs for interventions) than a single thermometer score. Finally, the PAT was designed as a family screener (ie, reflecting a score of psychosocial risk for the entire family), whereas the DT-P reflects parental distress as perceived by an individual parent. This might also explain why parents with universal family scores could as individual entities still score rather high on the DT-P. It is, therefore, important to monitor both mothers' and fathers' distress. For fathers who express higher levels of risk at diagnosis, it seems important to look at practical, social, and emotional problems and a possible wish for a referral. At-risk mothers might need some extra support with practical, social, emotional, physical, parenting, and social issues and coping with reactions from their environment.
Our findings support the theoretical rationale behind the PPPHM 13 and partly support the predictive value of the ePAT. In an earlier study on the paper version of the PAT, Alderfer et al 17 also found that family psychosocial risk levels at diagnosis predicted parental distress on the PAT 4 months after the diagnosis. Yet, our study adds to the current literature because we used a different measurement instrument (ie, the DT-P) than the PAT to predict later parental distress. Our findings highlight the importance of closely monitoring fathers' needs for support during the pediatric cancer trajectory because fathers with elevated ePAT scores (but not mothers) more often indicated a desire to be referred to a professional. After the diagnosis, mothers are often considered the primary caregiver for medical care, whereas fathers take responsibility for continuing life outside the hospital, such as upholding the household, finances, and sibling care. 1, 32 It could, therefore, be speculated that mothers receive more supportive care during the early months of treatment. As a result, later during the trajectory, fathers might be more likely to be interested in additional support. Future implementation research could study levels of psychosocial risk and PAT problem domain scores at diagnosis with respect to the psychosocial care provided to determine whether parental distress decreases as a result of tailored (eg, specifically aimed at decreasing fathers' distress or helping mothers to cope with reactions from their environment) and evidence-based psychosocial interventions.
This study must be considered in light of some limitations. First, caution is warranted regarding the generalizability of the results because the majority of the parents were born in the Netherlands, were highly educated, and were married or partnered. Families with a lower educational level may have had more issues (eg, no access to the Internet or difficulties with understanding) with completing an electronic questionnaire, and this could have possibly led to nonresponse with a selection bias as a result. Future research could study whether response rates go up (notably in less educated or ethnic minority families) if families have the choice of either online or paper and pencil versions of the questionnaires. Furthermore, on advice from the medical physician, we did not include some families with severe psychosocial or medical complications. This could have led to an underestimation of parental distress because the excluded families may have been the families with the most problems and the fewest resources.
Second, conservativeness is advised in assuming causality between a family's psychosocial risk at diagnosis and parental distress 6 months after the diagnosis because we included only 2 measurement points (ie, 1 and 6 months after the diagnosis) and because our sample was too small to include predictor variables. In addition, we were not able to reliably assess what kind of psychosocial care was provided to the families, and we could, therefore, not look at how this may have influenced parental distress scores 6 months after the diagnosis. Future longitudinal studies could look at which specific risk factors or domains of the ePAT predict later psychosocial outcomes in families of Original Article children with cancer and whether they are helped with specific evidence-based interventions.
In conclusion, the findings of this study show that 6 months after the diagnosis, parents of children with cancer are at increased risk for distress in comparison with parents of healthy children, and this is associated with earlier indicators of psychosocial risk. Families should be monitored for distress throughout the treatment trajectory so that care can be tailored to specific family needs.
FUNDING SUPPORT
This study was funded by the Dutch Cancer Society.
